A LIST OF ERRORS IN TABLES OF THE PELL EQUATION BY D. H. LEHMER
Five tables of solutions of the Pell equations 3 Legendre, A =2 to 1003. Gives solutions of (2) when possible, otherwise of (1). 2. Degen, A =2 to 1000. Gives solutions of (1) and also of (2) when possible. 4. Bickmore, ^4 = 1001 to 1500. Gives solutions of (2) when possible, otherwise of (1). 5. Whitford, .4 = 1501 to 1700. Gives solutions of (1) and also of (2) The five tables mentioned above have been examined and thoroughly checked by the present writer. It is believed that no error has escaped detection.
The ordinary method of verifying a solution consists in actually substituting the quantities x and y in the equation. Cayley remarks that it is easier to calculate Ay 2 ±l and then show that the square root of this quantity is actually x. Although this method is very laborious when x and y are large, one would naturally suppose that in using this check all errors would be detected. This however seems not to be the case. Non-typographical errors appear in the tables of Bickmore and Whitford though both tables were submitted to this check before publication. It is significant that these errors occur in solutions which are unusually large.
In obtaining the following list of errors a different method of checking was used in the case of solutions consisting of more than five or six digits. Instead of substituting the actual values of x and y in the equation, their remainders on division by some modulus were used. Three different moduli were employed, namely, 1001, 10001, and 100001, depending on the printing in the table to be checked. These moduli, chosen for their ease in casting out, made the checking extremely rapid and practically independent of the size of the solution. The necessary calculations were made on an ordinary computing machine without putting pen to paper.
Although this method does not afford as complete a check as would be obtained by using the actual values of x and y, the chance of a compensating error is certainly negligible when using these large moduli.
In order to save space and avoid confusion only the corrected entries corresponding to arguments in which errors have been made are given below. Also uniform notation is used, the equation being taken as x*-Ay* = ±1.
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There are several points of interest to be noted. In the first edition of Legendre's table for every argument 4 <250 which has an error in x, the same error is made in the x corresponding to the argument 44. This is explained as follows. If in solving the equation for the argument 4, the value for y is found to be even (2n) we can write at once
The solution for 44 was therefore obtained by merely dividing the y by 2 and using the original x. This division by 2 was overlooked in the case of A = 344, the entry given being identical with that for 4=86. In general it can be shown that the solution for the argument p 2 A can be obtained from a fundamental or multiple solution for the argument A. This theorem seems not to have been noticed or at least not used to advantage bjf the workers on the Pell equation. For numbers containing a square factor greater than unity (there are 627 such <1700) the expansion of y/A in a continued fraction and the calculation of the successive convergents could have been avoided entirely.
Before publishing the 3d edition of Legendre's 
